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AfiSIBACT 

Igned to meet the job-related neta/ic measurement 
needs of stude^its ^interested in licensed practical nprsing, this 
instructional package is one of five for the health occupations 
cluster part of a set of 55 packages for iaet?;ic instruction in 
di:^ferent occupaticns. The package is intended for^students who" 
already know the occupational terminology, measurement terms, and 
tools currently in use. Each of the five units iij this instructional 
package' contains performance objectives, learning activities, and 
supportin'g information in the form of text-, "exercises, and tabled. In 
addition, sug^sted teaching techniques are included. At the back of 
the package areSob jec1:ive-based evaluation i^ems, a pstge of aiv^wers ' 
to xhe exercises tests, a list of. metric materials needed for the 

activities, refferenb^, and ^a list of ■ suppliers- The material is 
designed to accom'modaW a va^riety- of individual teaching and learning 
styles^ e-g., independent study, small group, or whole-cla?:^ 
activity. .Exercises, are intended to facilitate experiences with, ^ 
measuremen-t instruments i tools, and devices used in t>is occupation'* 
and job-related tasks of esi:imating and measuring, onit I, a general 
introduction Jo the -metric system .of measurement, provides informal, 
hands-on experiences for the students. This unit enables students to" 
become familiar with the basic metric units, their synbols, and 
measurement instrumen-Li;; and to develop, a 'Set of mental^ references 
for metric values. a:he metri'c system of notation also is explained. 
Onit 2 provides the metric terms -which are used in this occupation 
' and gives experience with occupational measui^ement tasks. Onit 3 
focuses on job-related- metric equivalents and their relationships.^ 
Onit 4 provides experience with *£ecogni2ing and Using metric. 
instrumeiTts and tools in occupational measurement tasks. It i^lso 
provides experience in comparin.g * metric and customary measurement 
instruments. Onit 5 designed to give student^ practice in / 
ccfiverting' customary and metric -measurement^Ta skill considered 
usef uF^during the transition to metric in each occupation. (HD) ^ 



' Documex^ acquired by ^JRlC ihclude many informal unpubtts]|ied materials not available from other sources. ERIC makes every 
effort to obtain the best cony Mailable. Never^eless, items of marginal reproducibility are often epcount^ed and this affects the 
quality of the microfich^ axra hardcopy reproductions ERICjnakes available via the ERICiiocunient- Reproduction Service (EDRJS^.^ 
mpc 1^ not responsible for the quality of the original^document. Reproductions supplied by EDRS are the best that c^ be made from 

ERIC'™'' ^ \ . . ' ' - * . . 



TeJcHING AND LEARNING 
nffi METRIC SYSTEM 



^ This metric instructional package was designed to meet job-^^^^^ 
inetric measurement needs of students. 'To ilsd this package students 
should already know the occupational terminology, measurement 
terms, and tools currently in use. These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of. the United States, and revised before ' 
distribution. ^ ^ . ' 

■ . '^■iff - ■ - : 

Each of the five units of instruction contains performance objec- 
tives, learning activities, and supporting information in the fprm of 
text, exercises, and tables. In addition, siiggested teaching techniques 
^ are included. At the back of this package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list ,6f metric 
materials needed for the activities, references, and a list of suppliers.^ 



Classroom experiences with this instructional package suggest the 
following teaching-learning strategies: 

1. Let the first experiences be informal tc/make 'learning the metric, 
system, fun. ^ ^ 

2. . Students learn better when metric units are compared tb familiar 
^ objects. Everyone should learn to *'think metric." Comparing 

metric units ^o customary units can be confusing. 

3. Students will learn quickly to estimate and measure in metrit units 
' ' by "doing." ; . ' 

4. Students should have expejnence with measuring activities before 
getting too much information. ^ 

5. Move through the Units in an order whfch emphasizes the sim- 
plicity of the metric system (e.g., length to area to volume). 

6. Teach one concept at a tihie to avoid o^^erwhelmi'ng students \Wth 
^ too much material. , ' 

Unitl is a general introduction to the metric system of ©MSurV 
ment, which provides inforfnal, hands-on experiences for the student^. 
This unit enables students 'to become familiar with the basic metric 
units, -their symbols, and measurement instruments; and to develop a 
set of mental references, for metric ^values. The metric system of nota- 
n '"o '"lis explained. • 



Unit 2 ^provides; the metric terms-which are used in this occupation 
and gives'experi^'esvith occupational measurement tasks. 

Units focuses on job-related metric equivalents and their relation- 
ships. 



1/ 

Unit '4 provides ej^perience with (recognizing and using metric 
instruments and tools in occupational' measiirem'ent tasks: It also pro- 
vides, experience in'comparlng metric and custoinary measurement in- 
struments. ■ , ' . . 

Units is designed to give students, practice jn converting custom- 
ary and metric measurements. Studertts should learn to ''think metric" 
and ai/oid comparing customary anct metric units. However, skill with 
conversion tables will be ifseful during the transition to metnj: in each 
occupation. ' ..^ 

Using These instructional Materials*. . • 

This package was designed to help students learn a core of knowl- 
, edge about the. metric system which they will use on the job. The 
exercises facilitate experiences with measurement instruments, tools; 
and devices used in this occupation and job-r£^ated tasks of^estAiating 
and measuring. • , / ' 

Thi: instructional package also was designed to accommodate a 
variety ol ind vidual teaching and learning styles. Teachtrs are encour- 
. aged to adapt these materials ^to their own classes. For example, the 
information sheets may be giveg to students for self-study. References 
may be used as supplemental resources? Exercises may be used in inde- 
pendent study, small groups, or whole-class activities. All of the 
materials kn be expanded by the teacher. ' 

■ ' p Gloria S Coopei 
1 Joel H. Magisor 
>^ ^ * ' ' Editon 



This'publicaiion was developed pursuant lo contract No. O£C'0'74-9335 with the 
Bureau of Occijpational ind Adult Education, U.S. Department of Health. Educa- 
tion and Welfare, Hoy<«ver. the opinions expresjsed herein do not necewarilv 
reflect the position or policy of (he U.S. Office of Education and no official 
endorsement by the U S Office of Education should be inferred. 
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SUpCESTED TEACI^NG SEQUENCE 

1;- These introductory exercises may require 
two or three teaching periods for all five 
areas of measurement, 

2. Exercises should be followed in the ofder 
given to best-show the relationship 
between length, area, and volume. 

3. Assemble the metric measuring devices 
(rules, tape^, scales, thermometers, and 

. measuring containers) and objects to be 
measurea* 

4. Set up'the equipment at work stations 

for use by the whole class or as individu- > 
alized resource activities. ' 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. . / 

6. Present information on notation and 

make Table 1 available. . 

* 

7. Follow up with group discussion of 
' activities, ' 

^ f ■ ■ 



•Other school departments may have devices which 
can be used. Metric suppliers are listed in the reference 
section. 
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OBJECTIVES \ 

The student will demonstrate these skills for the Linear, Area, Volume or Capacity, Mass, and 
Temperature Exercises, using the metric terms and measurement devices listed here, cj 





■- ' - ■ — 1 

EXERCISES 


SKILLS 


Lineir 




Votumt or CapKlty 


Mill 


Tempentuif 




|pp,3.4) 


' (pp. 5. 6) 




(pp.9 -10) . 


(Ml) 


1. Recognize induieth^ 

. unit and iUiymboi for: 

2. SelKt, UH, ind Ttid tht 
ippropriile meuurinf 
initrumenti for:' 

3. St 'eorjhowi , 
physical reference for: 


/hillimetre (mm) 
centimetre (cm) 
metre (m) 

/ 


iquire . , 
Mntimelit 
(cm') 

iquire 
metre 

(m^) 


cubic centi' 
jj|tre (cm^) 

cubic metre 

litre (1) 
millilitre(m)| 


gram (g)' 

* 

kilpgram (kg| - 

.J 


Ctliiui 

(°C) 


4, Ejttmate within 25% 
, of the ictuil meuure 


height, width, or 
length ofobjecti 


the Iff 1 of ' 
a given lurfiee 


capacity of 
contilnen 


the mau of objecti 
in grimi and kilo- 
grami 


the temperature Qf 
the air or i liquid 


— / 

i. Read correctly 


metre stick, metric 
meuure, and 
metric rulen 




meuurementi 
on gnduit«d 
volume meatur- 
\ ing deviCM 


a kilogram icale 
andagramica'le 


A Celtiuf thennomeler 

It 
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RULES OF NOTATION . , " 

1. Symbols are not capitalized unless the unit is a proper name (ram not MM). ', " 

2. . Symbols are not followed by periods (hi not m.). 

3. Symbols are not followed by an s for plurals (25 g not 25 gs).' " ' 

4. A space separates the numerals from the unit symbols (4 1 not 41). 

- 5, Space<not commas, are used to separate large numbers into groups of three 
digits(45 271 kmnot 45,271 km). ( ' ^ 

- 6, A zero precedes the decimal point if the number is less than one (0,52 g not ,5? g), 

7, Litre and metrecan be spelled either with an -re or -er ending. ' /I 

f ■ ' • / ^ !■ 

' ^ — ( V — — 

information Sheet 1 
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METRIC UNIT5, SYMBOLS,>AND RE 



sVrents 



METRIC PREFKES 



Quantity 


Metric Unit 


Symbol 


Uieful Referenta 


Ungth 


mOlimetre 


mm ^ 


Thici(nett of dime or paper 
'^dipwire >f 


centimetre 


on 


Width o( paper clip 


metre 




^Height of door about 2 m 


Ictlometre 


km 


12'minute widking distance 




Area 


.iquare 

i^ntiitietre 


cm 


Area ot this space . 




iquare metre 




Area of card table top 


hectare 


hi , 


Football field including sidelines'^ 
aniend zones ' ^ 

_ — _ — _j| 


Volume and 
Capacity 

1 


millilitre 


ml 


Teaspoon is 5 ml A 


Utre 


1 


A little mtire than 1 quart ' > 


cubic 
centimetre 

V 


cm^ 


Volume of this co 


ntainer 




cubic tnetre 


m 


■ f 

A Uttle more than a cubic yard 




milli^am 


il 

mg 


Apple seed about 10 mg, grain of 
salt, 1 mg 


gram \ 




Nickel about 5 g 


kilogram 




Webster's Collegiate^ictionary > 


' \i 
metric ton . - 

^1 000 kilogram») \ 


i/ 

1 


Volkswage%Beetl€ ^ 
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Table 1-a 



Multiples ind 
Submultiplei 


i ■ , 

Prefixei , / 


Symbols 


1 000000 = 10^ 




M 


1000 = 10^ 


kilo(klfo) \ 


k 


100 = i'o^ 


hecto(hfk'to)' 


. h^ 


10 = lO'' 




da 


Bue Unit 1 = 10° 


'J - 




0.1 = lo:' 

1* 


deci 


d 


0.01 = 10'^ 


^ centi (iln^ti) 




0.001,= 10"' 


milli {nk\) 




0.000001 = 10"' , 


micro (mi^kro) 





Table 1-b 



LINEAR MEi^SUREMENT ACTIVITIES 
. Mede, Ceritimetre, lUillimetre , 



I. THEMETRE(m) ' j ^ • 

' •' A. DEVELOP A FEELING FOR THE.SIZE OF A 

1. Pick'up one of the metre 
sticks.and ^tand it up on the 
floor. Hold it in place with 
one hand. 4^alk around the 
stick. Now stand next to 
the stick. With you ther >^ 
hand, touch yours^. where • / 
the top ofthe metre stick 
comes on you, , - , 



THAT IS HOW HIGH A METRE IS! 



2. Hold one arm^ut straight 
at shoulder height. Put 
the metre stick along thir' 

. arm until the end hits the • 
end of your fingers. Where' 

<j: is the<)ther end of the 
metre kick? T6uch your- 
self at that end.. ' ' 



THAT IS HOW LONG A METRE IS! 



METRE 
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3. Choose a partner ^ostand^ 
^at your side. Move aparl 
so that you can put one 
^ /ehdofameirfe'sticl^on ' 
• your pahner^Si^shoulder 
' and the other end on 
your shoulder. Look at • 
(he spaie between you. 

THAT IS THE WIDTH A METRE 
B.* DEVELOP YOUR ABILITY TO ESTIMATE'iN METRES 

I . 

XT i ^ 

Now jf(W,will improve your ability to estimate in metres. 
Remember, where the length and height of a metre was on your 
body. 

, For each of the following items; ' 

"Estimate the size ofthe items and write yo^timate in the ' 
ESTIMATE column. Measure the size with your metre sticK 
aiid write 'the answer in the MllASUREMENT column. ' I 

Decide how close your estimatef was to, the actuaftieasure. If 
your estimate was within 25% of the ac|ual measure you are a 
"Metric Marv^l."^ 

• HowQose ' ' 
Estimate Measurement Were You? 
(m), , (m) ' , 



^ 



1. . Height of door knob 
from floor. 

2> Height of door^ 

' 3, ^Length of table. 

4. Witltl^ftable.^ 

5. bength of wk of 
this room. ^ 

6. Distance from 
you towall. 



r 



Exercise 1 11 

(continued on next page) 
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a .THEClBNTIMETItE(cm) 



* • ^Ther? are 100 centimetresiin ori? mf tre. If there are 4 m^tre? and . 

3 centiinftces, ybft write 403 cm [ [k x 100 cm) + 3 cm = 400 cm 
.;' + 3crai:^" ' \ ' ' ' 

A. DEVELOI^ FEELING FOR tHESlZE^F A 'CENT^^ 
' l^* H^ld the metric rufer against the width dyourthumbnaO, 



III. -THE MILLIMETRE (ram); . - ' ^-^ \ ^ 

There are fiTrwilimetres in onf^centimeffe. When'fmeasureni^nrif! . , 
•V- - 2 cefitimetfes anjl 5 fliillimptres,'yliu write 25 mm [(2 x 10 niin) . 
, + 5 pi = 20 mm 1- 5 mm]; There are) 000 mm in Ira. 

' ; A. DEVELOP A FEELING FOR THII'SI^E OF A HflLLIMETRE' ' ' 

Using a nilermaj:kfd in millimetres, measure: * 



'■'^ •2.' Measure your thumb fipm the first jpinfto the end. '^^ . 

* ■ • , . (* i ' » ■ * 

'UsVthe.metric ruler to find the Width of youiF pajm; 



1. Thicljjiess'^ofi paper clip wire. 
2;. Thicknes^f your fingernail. 



cm 



-Measure your. index or pointj,ng'finger. Howloiig-isit?' 



cm 



"3/ \Mh of y6ur fingernail* . 
4. . Diameter (width)of a coin. \ * ' 
'* 5, ^ ' ^ameter«(thickness) of yoyr pencil 
- 6. ^Tidth of a postage stamp. ^'.■^^ 



mm 
mm 

'mnj : . 

mm 
mm 



5; Measure your/wrist with a tape measure. What is the distance 



around it? 



cm 



.cm 



6. ^ Use th^tapf^easure to find your ^aist size! 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES ^ 

Yoq^e now ready to estimate in centimetres. For each of the 
following items, follow the procedures used for estimating in 



metres. 



How Close 

Estimate ^^asurement Were You? 
(cm) ■ (cm) 



1. Length ^f a paper 
' clip. 

2. Diameter (width) 
of a coin. 

"3. V^ldthof.a 
' postage stamp. 

4. Length of a 
pencil. 

5. Width of a sheet 
of paper. - 




B. DEVELOP YOVR ABIlItY TO ESTIMATE IN MILLIMETRES 

You are now j'e&dy'to estimate in millimetres. For each of the 
following items, follow the procedures used for estimating in 
metres. I ^ » * 

' HowQose ■ 
. Estimate ' Measurement Were You? 
^ (mm) (mm) 

1. Thickness of a . . 
^ nickel ^ - 

2. Diameter(thickness) ^ ^ i . 

■ ^ of a bolt. ' 

3. Length of a bolt. ^ \ 1_ 

L Width of a sheet ^ ^ , 

* o|paper. * ' 

5. ^Thickness of a board 

or desk top. f • ^ 

6. Thickness of^a . 
button. ' ^ 



} ... 



Mrs « 

1 TMICIWtiP FOR VOCATONAL EDUCATION 



Exercise 1 



. AREA MEASUREMENT AfcTIVirtES 
■ Square Centimetre, Square Metre ' , 



r, 



WHEN YOUDESCRfPE JHE AREA OF SOlffelNG, YOU ARE 
SAYING H(JW MANY^QUARES OF A^GIVEN SIZE IT TAKES TO 
CpVp TP SURFACE. 



I. THE SQUARE QENTIMETREfcifi^) ' 



A. bEVELOP.A FEEUNGTOR A S9UARE^;ErJnMETRE 

" r. "Take a cleM plastic grid, or use the grid on page 6. |^ 

2. Measurethelen^hand width of one of t|iese small •• 
squares with a centimetre rul^r. > . ' 

• \ 

THAT IS ONE SQUARE CENTIMETRE! / 
^3. Place your fingernail over the grid. About hoW many 



J . 



DIlVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
' CENTIUplTRES ■ . 

/ ' ■ $ ' 

'< .You are now ready to develop your ability to estimate , 

"in square centimetres. 

Remember the size of a^^uare centimetre, For each of the > 
following items, follow'the procedures used for estimating in 
metr6. 

V , " HowQose 
^timate Measurement Were You? 

(cm^) • /cm^) 



\ 



' i Index card. 

2. Bookcover. 

■3. Photograph. . 

4. Indow'paneof 
deik top. 




squares does it take to cover your fingernail? 



^ cm' 



4. Place a coin over the grid. About how ipany squares 



does it take fb cover the coin? 



.cm' 



5. Place a postage stamp over the grid. About how many 
squares does it take to cover the postage stamp? 



-cm* ; 



6. Place an envelope^ver the grid/ About how many 
squares does it take to cover the envelope? 

.2 



,cm* 



7. Measure the length and width of M envelope in centi- 
metres, len^h J :'cm; width cm. 



Multiply to find the area in square centimetres. 

• cW. How 



n. THE SQUARE METRB(m^) 

A^VELOP A FEELING fOR A SQUARE METRE 

1. Tape four metre sticks together tb make a square which 

is one metre long and one ^tre wide. i 

■'' 

2. 'Hold the square up with m side on the floor to see how 
big it is. ^ 

3. Place the square on the floor in a corner. Step back and 
look. See how much floor space it covers. . 

4. Place the squai^ over a table top or desk to see how 



much 



cmx 



cm- 



tne square over 
spaceii^overs. 



close are the answers you have in 6. and in 7.? 



5. Placethe square against the bottom of a door. See how 
. mucfof the door it covers. How many^quares would it 
t|ke to cover the door? . ^ 

THIS IS HOW BIG A SQUARE METRE 18! 



1^ 
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\ Exercise 2 

(continued 6npext page) 



lo 



B. , DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
, METRES • . ' . ^ ■ _ 

' lu are now ready to estimate in square metres. Foliojs the 
procedures used for estimating in metres. ' 



CENTIMETRE GRIIT 



1. Door, f 

. Full sheet olf 
I , newspaper. 

3. ' Chalkboard or 



4. ~ Floor. 

5. Wall. 

. 6. Wall chqft or p^r. 
7. Side of file cabine 




k 

Estimate ' 
(m^) 


Measurement 


iiow Close 
WereVou? 

\ • 




% 




- if 


{ 


1 






, v/ 


rA 4^ '— 



i. 



\ 



/ 
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Exercise 2 



VOLUME MEASUREMENf ACTIVITIES 

Cubic Centimetre, Litre, Millilitre, Cubic Metre 



1. TH? CUBIC CENTIMETRE (cm^ } 



■A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE 



1 



t4 



/ 



^ ' 1. Pick up a colored plastic cube. Measure its length, ' 
/t height,, and width in centimetres. , . 

7 THAT IS ONE CUBIC CENTIMETRE! ^ 
2. Find the volume of a plj^ic'litre box. ^ • 

a. Place a ROW of cubes against the bottomflfone side ' 
^ of the box. How many cubes fit in therav?^^ 

b. Place another ROW of cubes against ai/adjoinipg side 
of the box. How many rows fit inside the box 
to make one layer of cubes? . ^ • 

How many cubes in each W? ' 
' How many cubes in the layer in the.bottom of the 

box? , • ' ' ( 

' ' c. Stand a RgW of cubes up against the side of the m. 
' ' (low many LAYERS would fit'in the box? 

' Ho w many cubes in each layer? , 

How raanj[ cubes fit in'the box altogether? — — . 

, THE VOLUME OF THE BOX IS .CUBIC f 

CEimMETRES. ' ■ 

" dcl^asure the length, width, and height of the box in / ^ 

• centimetres- Length _cm;width _cm; 

'. heigh^__ ^cm. Multiply these numbers to find 



the volume in cubic centimetres. 

cm x cm X cm = 

Are the answers the same in c.and d.? 



m' 



B. DEVELOP YOUR ABILITYTO ESTIMATE IN CUBIC 
CENTIMETRES ' ' , - v . » . ' 

i 

You are now ready to developfyQur ability to estimate^ 
in cubic cenfimetres. ' 

RenMer the size of a cubic centimetre". For each of 
■ the following items, use the procedures for estimating in 
metres.^ ; ' 

\\ . HowCiose 

Estimate , Measurement Were You? 
- , (cm*) 1cm^) 



J. Index card file 

r- 



r 



2. Freezer container. 
\^ 3. Paper^box. 
4. Box of staples. 







— .T->^ 




J 

- 4 











"n; THE LITRE (1) 

A. DEVELOP A FEELING FOR A LITRE ' ■ . 



'1, ■ Take a one-litre beaker and M it with water. 

\ ■ ' ^ 

2. Pour the water into paper cups, filling each as full as you 
usually do. How many cups do you fill? . 

^ , THAT IS HOW MUCH IS IN QNE LITRE!. 



3. Fill tklitre container with rice., 

THAT IS HOW MUCH IT TAKES TO FILL A ONE 
• LITRE CONTAINER! , , , ,^ 



^fl- THICIim«MB|<«)CATK)NALIOUCATION 




Exercises 

(continued on next page) 
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/ ■ ■ 

( B. DEVELOP YOUR ABILITY TO ESTLMATEmiTRES 

You are now ready todevelop'irour ability to estimates 
litres. To^te two and one-half litres, you write ^ 1; or 
2.5 litre/ To write- one-half litre/you write 0.5 1, or 0.5 
• litre. ToVrite tkaand three-fourths litres, you write 
2.75I.or2.751itrk / 

■ <y 



For each of the followin^ms, use the procedures for 



estimating in metres 



How Qose 



^ Estimate Measurement Were You? 



f 

■1. Medium-size 
freezer container. 

2. large freezer , ^ 
container. 

, 3. Small freezer 
, container. 

4t Bottle or jug. 
in. TH^Mli|ULITRE(ml) 



There are 1 000 mOlilitres in one 
alitreisSOOmillilitres, or0.51i 



• a: DEVJtoP A FEELING FOR A MILEILITRE 



T 




fOf)1itil = l litre.- Half 



Examine a centimetre cube. 'Anything whicli hojs 
1 cm^ holds 1 mi; 



2. Fill a 1 millilitre measuring spoon with rice)tmptf ;he 
:, spoon into your hand. \Carefullyipour the rice into a 
. small pile on a sheet of paper. ' 

THAT IS irOM^^ 



2ff 



3, . ^ill the 5'ml sAoon with rice, Epr tfie rice into another 
• wleonthej^el^ofpaper. ^ 

t|hAT1^ 5 MILLILITRES, OR ONE ;rEA^POON! 

4. /Til] the 15 ml spoon with rice, Pour the rice'into a third 
pileonthepaperj' ! 

JPHAT IS 15 MILLILITRES, OR ONE TABLESPOON! 

O'" THEC^ERFOflVOCATIONAt EDUCATION ' 



B. DEVELqPYOUR ABILITY TO ESTIMATE IN MLLILITRES 

You are now ready to estimate in millilitres. Follow the 
procedures used for estimating metres. ^ 

How Qose 

Estimate Measurement WereYoii? 



1. 



ice can 



f 

2i Paper cup or tea 
3. Soft drink can. 

■ r 

4s Bottle. 



IV. THECUBICMETRE(m') 
/ A. DEVELOP A FEELING FOR A CUBIC METRE 



Place a one metre square o^ the floor next to the mSiJ^ 
; 2.^ Measure a metre UPihe wall, . y\ t ' 
3. "ficture a bc( that 4»ul(j fit into that space. \ 
S THkT IS THE VOLUME OF ONE CUBIC METRE! ■ 

• , B. , DEVELOP YOUR ABILITY TO ESTl|lATE IN CfJBIC METRES 



For each' of the.fQllowing items, follow the estimating proced-^ 
■tires used before. .; .-^ 

■ * How Qose 

Estimate Measurement Were You? . 



^J.'-OJfficedesk. 
2. File cabinet. 



3. Small room. 



» - 
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•MAfeS.(WEJGHT) MEASU^MEN#C 

Kilogram, Gram ' ' • 




The mass of an object is a measure of the amount of matter in the 
object. This amount is always the same unless you add or subtract some 
matter from the. object. Weight% the term that m%i people use i^en 
th^.IIleaI^raass. The weight of an object is affected by gravity; the 
'> mass of att object is not. For example, the* weight of a person on earth 
, might be 120 pounds; that same person's weight on the moon yirould be 
20 pounds, This difference is kcause the pull of gravity on the moon 
' is less than the puil of gravity oiiearth. ^ A person's mass on the earth 
anS^bn the moon woi^jd be the spe. The metri? system does not 
" lasure weight-it 'measures mass. Wfe will use the term mass here. • 

r ' . ' 

The symbol for gram is g. j • 

^ The symbol for kilogram is kg;. ° ^ • \ . 

There are 1 000 gcains in one kilogram, pr 1 000 g = 1 kg.''. 



Half a kilo^m can be written as Sljp'gjor 0.5 kg. 
quarter of a kilogram can be wriJteh as 250 g,or 0,25 kg 



Two and three-fourths kilograms is wtPtten^as 2.75 kg. 




I. THE KILOGRAM (kg) 

, DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 

Using a balance or scale, find the mass of the items on the table. 
Before you find the notice how heavy the object "feels" 
and compare it to the reading on the scale or balance. 



-74^ THCCEMTERRDRVOCATKMALEOUCATfON 



00 




' 7 



J 



.Mass 



L« 1 kilogram box. . 
^^Textbook. < • 

3. ' Bagofsugar.i 

4. Package of paper. 

5. Your own mass. 



B, . DEVELOP YOUR ABILITY p ESTII^IATE INidLOGRAMS 

For the foUqwing^ras^'ESTfMATEthe m.asso_f the object in 
kilggrams, then use^the scale or biila|^^^ to find the exact mass 
of the objert. WHte the'exact mass in the MEASUREMENT • 
^, 'colpn. Determmejiowclo^^o^ 

..^^ " ' ^\ ' Howaose 

Estimate Measkment Were You? 

(kg) * (kg) 



1, Bag of rice, 

2. Bag of nails. 

, 3. Large purse or 
briefcase." 

4. Another person. 

5. A few books. 



7" 
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4Ij^THEGRAN^(g) 



A. DEVEtOP A FEELING FOR A\GRAM 



1 . Take a colored plastic cube. Hold it in your hand. 
Shake thfe cube in yo<lH: palip as'if shaking dice. Eeel the 
' pressure on yoUr hand when th^ube is in motion, then 
^hen it is not in motion. "^J,^' 

ItHATISHOWHEAVY^GRAMIS! . 

I M 

!. XTake'a second cube and attach it to^he first. Shake the 
/•\_..c|^ in first one hand and^then the4)ther hand; rest 
the cVbes near the tips .of your fingers, moving J»sjir 
" hand up and down. ' 

THAT IS THEMSS OF'TWO GRAMS! " 

3. • Take five cubes in one hand and shake them around! 
|IAT IS THE MASS OF FIVE GRAMS! ^ 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS 

*f ■ 

• You are now ready to improve ^>4bility to^esjamate in 
^^ams. Renjpmber how heavy the Ijram cube is;^how heavy 
the two gram cubes are, ind how heaw'the five'^rn cubes 
are. For eaclHf the following items, gillow the pro?eflu;:es * " . 
used for 'estimating in tilqpams: . ♦ 



1 

l><^o thumbtacks. 
'2/ Pencili . : 

3. Two-page letter 
and envelope, 

4. Nickel. 

5. Apple; " 

6. Package of 



- How Close, 
Estimate Measurement Were You? 

(g) • (g) 




ri 
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TEMPERATURE^E ASUREMENT ACTIVITIES 
Degriee Celsius . 




I. DEGREE CELSIUS{T) 
Pegree Celsius f C) is the metric measure for temperature 

A. DEVEDOP. A FEE}|NG FOR DEGREE CELSIUS 

Take a Celsius therm.ometer. Look at the marks^ on it 



1. ,. Find 0 degrees. 
• WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) 
WATER BOILS AT 100 DEGREES CELSIUS (100°C)i 

2. Find the temperature of the room. "C. Is the 

roomi)ol, warm, or about right? 

3. Put soi)<^h6t water from the faucet ihtSlMiontainer. 
, Find the temperature. °C. Dip your finger 



quickly in and out of the water. Is the 'water very hot, 
hot, or just warm? 

4. Put some cold water in a container with a thermometer. 

Find the temperatiire. °C. Dip your finger into 

the water, is it cool, cold, or very cold? I 

5. Bend your arm with the inside of your elbow around the 
bottom of the thermometer. After about three minutes 
find the temperatiire. °C. Your sKin tempera- 
ture is not as high as your body temperature. 

. NORMAL BODY TEMPERATURElS 37 DEGREES . , 
CELSIUS (37°C). 

AFEVEIliS39°C. 

' A VERY HIGH FEVER IS 40°C. i , - 



.DEVELOP'YOUR ABILITY TO ESTIMTE IN DEGREES 
CELSIUS 

•I' 

For each item, ESTIMATE and write dowfThow many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- 
ments'are;, 

How Close 

Estimate Measurement Were You? 
• ' . (°C) (^C) 
Mx some hot and 
cold water in a' 
container. Dip your 
finger into the 
.water. 



Pour out son of 
the water. Audsome 
hot water. Dip your 
finger quickly into 
the water. 

' Outdoor tempera- 
ture. 

Sunny window sill. 

Mxofice and water. 

Ten^erature at 
floor. * 

Temperature at 
ceiling. 



jL 
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OBJECTIVES 

The student will recognize and use the metric 
tents, units, and symbols used in this occupa- 
tion. 

• Given a metric unit, state its use in this 
occupation. 

• Given a measurement task in this occupa- 
tion, sel^ the appropriate metric pt 
and measurement tool. 



SUGGESTED TEACHING SEQUENCE 

1. ' Asserablfcetric measurement tools (rules, 

tapes, scales, thermometers, etc.) and 
objects related to this occupation. 

2. Discuss with students how to read the 
tools, ' 

f ■ 

3. Present.and have students discuss 
Information Sheet 2 and Table 2. 



4. Have students learn occupationally- 
related metric measurements by complet' 
ing Exercises 6 and 7. 

7 ' 1 

5. Test performance by using Section A of 
"Testing Metric Abilities." 



2™ 
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METRICS IN THIS OCCUPATION /' 

Changeover to the metric system is under way. Large corporations are already using 
metric measure'ment to compele in the world market. The metric system has been used in 
' various parts of industrial and scientiHc communities for years. Legislation, passed in 
1975, authorizes an orderlytransition to -use of the metric system. As businesses and 
industries makathis metric changeover, employees will rleed to use metric measurement 
in job-related tasks. 

; > 

Table 2 lists those metric terms which ar*»ijiost commonly used in this occupation. 
These terms are replying the measurement units used cunently. What kinds of job- 
related tasks use measurement?' Think of the many different kinds of measurements you 
now make and use Table 2 to discuss the metric terms'which replace them See if you 
can add tcuthe list of uses beside each metric term, 

• ) • 



\ 



\ 

I 
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METRIC UNITS FOR UCENSED PRACTICAL NURSING 



Quantity* 


Unit 


oymboi 


^ . ' 

S \ : — ^ 


Linear dimensions 


centimetre 


. cm 7 

0 


OviKnnivlln annnffltiM flnfltnmicAl DATt msssurementi * 
heightAength of patient 


miliinietre , ' , , 




Anainmipfll mpAfiurpRK^nt dreuinffs. needle size, tubing i 

Ann vUIUl till llH?(IBUlClllvII*| U4VIW*»l5''J IIVVMIV iiwwxa^ ^ ^ 


Surface dimensions 


■ , I. ^ 

squarfi. centimetre 


cm^ 


Decubitus protective deHces, pharmaceutical ointment 
' ' — / — 


. ■ ^ 

Fluid flows..) 


\, millilitres per minute 


ml/min 


Fluid consumption ratio • IV, sump pump, specific irrigations 


Mass 

; 

v 


(I 

milligram //' 


mg ,! 


Pharmaceutical measurements 


gram 


g 


Pharmaceutical measurements, body mass qt^iildren 


kilogram 


'kg 


Body mafis,<orthbpediti1ractlon weights 


^Volume and capacity * 


cubic centimetre 


cm^'(cc.) 


' — — r 

I and 0 measurements, intramuscular injections, pharmartutical 
measurements * 


millilitre 


\ml 


litre. 


1 r 


T iinH 0 mAflsur^ments oxvtfen administration^ IV 


Temperature 


degree Celsius 




Body temperature, baths^sterilization 


♦♦Pressure 


kilopascal , 


, kPa 

'1 


Central venous pressure, oxygen flow 



♦Note: Medical symbol for cubic centimetre will probably remain cc. (cm^^ ). Abo, cubic centimetre (cc.) and millilitre (ml) will be used interchangeably. 
••The American National Metric Council is cunently considering recommendations to measure body fluid pressures in kilopascals, but measuring pressure ii 
wiU probably continue. ■ ^ — 




14 
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9 

To give you practice witii metric units, first estimate tiie measure- 
ments of the items below. Write down your best guess next to tiie item, 
; Then actually measure the item and write down your answers using the ( 
correct metric symbols. The more you practice, the easier it will be. 


1 ' ^ 


Estimate 


Actual 


16. Drinking cup 






11 Milk carton 








Estimate 


Actual 1 


18, Large suction container 






Length . 

1, Afcdominal dressing pad 






19: Emesis basin 






2. Irrigation tubing 






20. Syringe ' ^^^^ 






3. Your height 






Soecimen lar 






■ .4. "NMesize 






22. Disposable medication ci^p 






\ 

5. Head circumference 






Mass 

23. Textbook 


J— 




Bpdy length of a 

"idemonstration doll 
^ 


] 




7. Length of scissors 






24. Emesis basin ' ^ 






8. Calf circumference 






25. A Ijtre of water 






., 9, , Abdominal girth 






26. Demonstration doll \ 






Area. 

Jiu. raim or nana sunace 






27, -Yourself \ 




. \ 


11. Draw sheet 


\ 




28^ Fellow student 


t 




■ ^2. Sheet of paper 






Tpmneratiire 
•29. Yourself 






13. Small gauze pledget 






30, Fellow student 






14. Large gauze pledget 






* 

31. Cool tap water 




<> 


Volume/Capacity 
'15. Drinking glass . 


1 




32, Hot tap water 







( 
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NURSING WITH-.METRICS 

— I 

It is<iR(portant to know what metric measurement to use. Show 
what measurem^t to use in the following situations. 



• . 

1. Capaoity of a hot-water bottle 




2. Volume of bedside pitcher 




3. P.O. fluid' intake 




4. Length of traction ropes 




5. Length anil width of crutches 




/ ^ : 

6. Length anil width of foley catheter 




7. Circumference of calf 




8. Circumference of abdominal girth 


• 


9. Temperature of water for bath . 




< 1 

10. Temt)erature of water for sitz bath 




11 . Irrigation amount for catheter 




12. Oral medication n. 




13. Temperature of water for warm 
moist soaks 


J!- 


14. Distance to place heat lamp from 
• pati^ . ; . 




15. Amount of water in tub 




16, Temperature of water fpr a 
lower intestinal irrigton 





17. Mercurv column of clean thermo- 
"meter when removed from container 


* 


18. Temperature of water for enema 




^£ 

iu, IcUipcralUrc Ui oil aljUoUt pali 




20. Amiiupt of solution used for 
bladder installation 




21. Temperature of water for saline solu- 
tion used in colostomy irrigation 


- - 


22. Oxyg^enflowforacanula 




23. Normal central venous pr^sure range 






J 
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UNIT 




:. OBJECnVlE 



The student will recognize and use met- 
ric equivalents. 

* 

• Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



SUGGESTED TEACfflNG SEQUENCE 

1. Make available the Information Sheets 
(3 - 8) and the associated Exercises 

(8 -14), one at a time. 

2. As soon as you have presented the - 
Information, have the students complete 
each Exercise. 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES and' 
TEST. ,i 

y 

4. Test perfonnance by using Section B of 
"testing Metric Abilities." 



METRIC-METRIC EQUIVALENTS 
Centimetres and Millimetres 






2 3 4 5 6 




1 2 




4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
pere are 10 mm in each cm, so 1 iRm = 0.1 cm (one-tenth of a centimetre). This means that 
"nim=0.7'cm,so57(mm =5cm + 7mm 
= 5 cm + 0.7 cm 

= 5.7 cm. Therefore 57 mm is the same as 5.7 cm. 

, NoW measure the paper clip. It is 34,mm. This is the same as 3 cm + mm. Since each 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm. So, the paper clip is 

34 r?m = 3 cm + 4 mm 
= 3 cm + 0.4 cm 

=. 3:4 cm. This means'that 34 mm is the same as 3.4 cm. 



Information Sheets 



Now you try some, 
a ) 26 mm = 




c) 9^ 

d) 680mm = 



, cm 
,cm" 

,cm 
.cm ' 



e) 132mm = 

f ) B02mm = 

g) 1400mm 

h) 2307mm 



, cm 
cm 
cm 
cm 
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Metres, Centimetres, and Millimetres 



There are 100 centinetres in one metre, Thus, 

210' 2il00cin« iOOcm, 
30" 3 1 100 cm" 3|0cm, 
Sm* 8x100cm' SdOcm, 
36m'a6il00cm' 3 600cm. 

There are 1 000 millimetres in one metre, so 
• 2m' It 1 000 mm- 2000mm,' 



,;,.3m' 3x-10Q(Jmm» 3000mm, 
6m' exlOOOmm- 6 000mm, 
24m'24xl 000 mm*24000mm. 



From your worit with decimals you should know that 

one-half of a metre can be written 0.5 m (five-tenths of a metre), 
one-fourth of a centimetre can be written 0.25 cm 
(twenty-five hundredths of a centimetre). 

This means that if ypu want to change three-fourths o^a metre to' 
millimetres, you would multiply by 1 000. So 

0.75 m» 0,76x1 000 mm 
75 

f/ ^ j^xlOOOmm 
1000 

* = 75x11'"'" 
' 75 X 10 mm 

= 750 mm. This means that 0.75 m « 750 mm. 



Informatipn Sheet 4 



Fill in the following chart. 



if 



38 



metre 


centimetre 


millimetre 


m 


cm 


mm 


1 


100 


' 1000 


2 


200 




3 






9 










5000' 


u 






0.8 


80 




0,6 




600 




2.5 


25s 






148 




639 
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MlUilitres to Litres 

There are 1 000 millilitres in one litre. This means that 

2 000 millililres is the same as 2 litras, 

3 000 mils the same B3 3 litres, . : 
4000 ml is the same as 4 litres, 

12 000 ml is the same as 12 litres, 

Since there are 1 000 millilitres in each litre, one way to change milli' 
litres to litres is to divide by 1 000. For example, 



1000 

1 000 ml «"n(5o litre »1 litre. 
2000 

2000 ml -^YM''^^^*"^''^^^*' 



Or 



And, as a final example, 
28000 

28000 ml "-y^ litres = 28 litres, 

'k 

Wliat if somlthing holds 500 ml? How many litres is this^^ This is 
worked the same waji ' >• 

- 500 ml « 7555 li'w « 0.5 litt^ve-tenths of a litre ). So 500 ml 
■ r is the same ^ one-half (0.5) of a litre. 

Change 57 millilitres to litres. 

• 57 ml "Yj^itre^ 0.057 litre (fifty-seven thousandths of 



:^ litre). 



Information Sheet 5 



Now you try some. Complete the following chart. 



millilitrci 


litres 


(ml) 




3000 


3 


6000 






8 


14 000 ' 






23 


300 


0.3 ■ 


' 700 






. 0.9 


250 






0.47 


275 
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Litres to Millilitres 

What do you do if you need to change litres to millilitres? Remember, 
there are lOOO millilitres in one litre, or 1 litre = 1 000 ml. 



So. 



2 litres = 2 ■ x 1 000 ml = 2 000 ml, 
7 litres"= 7 x 1 000 ml = 7 000 ml, 
13. lifres=lo x 1 000 ml =13 000 ml, 
0.65 litre = 0.65 x 1 000 ml = 650 ml, 



Information Sheet 6 



Now you try some. Complete the following chart. 



litres 

.1 


millilitres 
ml 


? 


8000 


5 




46 






32000 


0,4 




0.53 






480^ 
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Grams to Kilograms 

There are 1 000 grams in one kilogram. This means that 

2 000 grams is the same as 2 kilograrhs, ' ^ 

5 000 g i? the*same as 5 kg, 
700 g is the same as 0.7 |g, and so on. 

To change from grams to kilqgrams, you use the same procedure for 
changing from millilitres to litres, 

. ~ 1. .1 ■ ...-.■w' 

Information Sheet 7 

Try tjie following ones. 



gtlflU 


kilognmi 
kg 


4000 


M 


9000 




23000 






8 


m 




if5 
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Kilograms to Grams \ 

To change kilograms to grams, you multiply by 1 000. . 

4 kg= 4 xlOOOg= 4 000g, 
23 kg = 23 x«gf 23 000g, 
0,75 kg = 0,75 xl 000 g= 750 g. 



Information Sheet 8 



Complete the following chart. 



r 



kilograms 
kg 


grams 
I 


7 


7 000 


11 






25000 


0,4. 




jD.63 






175 



Exercise 13 



Changing Units at Work 

Some of the things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 



a ) 500 cm iiiigation tubing is 

b ) 1 260 ml of sterile solution is. 
c )2 500 g of body tissue is 

d ) 120 mm water column is 

e ) 0.25 litre of oxygeiios ^ 

f )'1.5 m of body hei^t is 

g ) 5 g of gantrisin is 



h)500mgoftetracyline 

i )600gofdiiantinelixeri8_ 
j ) 500 ml of concentrate is_ 
k ) 50 cm of bandage i s " 
)lcra^ injection i s. . 
^) 2 ml injection i s 



n ) 0.5 litre of glucose solution is_ 



m 



cm 
ml 
cm 



kg 
1 

m 
ml 
cn? 
ml 
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UNIT 



OBJECTIVE 

The student will recognize and use 
instruments, tools, and devices for mea* 
suiement tasks in this occupation. 

• . ' Given metric and Customary tools, 
instruments, or devices, differentiate 
^ ; between metric and Customary. 

• 'Given a measurement task, select 

and use an appropriate tool, in- 
strument or device. 

• Given a metric measurement task, 
judge the metric quantity within 20% 
and measure within 2% accuracy. 

■ 4 

SUGGESTED TEACHING SEQUENCE 

■ 1. Assemble metric and Customary measur- 
ing tools and devices (rules, scales, °C 
the|tnometer, tapes, cylinders, sphygmo- 
manometer) and display in sepiu:ate 
groups at learning station. 

2. Have students examine metric tbols and 
instruments for distinguishing character- , 
istics and compare them with Customary 
tools and instruments. 

3. Have students verbally describe charac- 
teristics. 

4. Present pr make available Information 
Sheet 9 and Temperature Visual located 
^ page 26. . ' ^ " 

5. ' Mix metric and Customary tools or 
• equipment at learning station. Give 

.. .* fitudl^^ts Exercises 15 and 16. 

■'^ ' 6'. , Test performance by using Section C 

• Sf "Testing Metric Abilities." " 



SELECTING AND USING 

METRIC INSTRUMENTS , TOOLS AND DEVICES 

Selecting an improper tool or misreading a scale can result in improper treatment, 
damaged materials,\pr injury to self or fellow workers. For example, setting 207 pounds 
■per square inch of pressure (psi) on an oxygen cylinder regulator designed for 207 kilo- 
pascals (about 30 psi) could cause a fatal accident. Here are some suggestions: 

1 , Find out in advance whether Customary or metric units, tools, instruments, ortpro- 
duct? are needed for a given task. / 

. 2. Examine the tool or instrument^efore lising it. 

3. The metric system is a decimal system Look for units marked off in whole numbers, 
tens or tenths, hundreds or hundredths. 

» 

4. look for metric symbols on the tools or,gages,such as m, mm, kg, g, kPa, etc. 

5. Look for decimal fractions (0.25) or decimal mixed fractions (2,50) rather than com- 
mon fractions (3 '8) on drill bits, feeler gages, etc. 



6. Some products may have a special metric symbol such as a block M tojshow they are 
metric. 

f " ■ 

. 7, Don't force bolts, wrenches, or other devices which are not fitting properly. 

■\ ■ , 

8. Practice selecting and rising tools, instruments, and devices. 



■ < 
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WHICH TOOLS FOR THE JOB? 



MEASURING UP IN NURSING 



Practice and prepare to demonstrate your ability to identifyy 
select, ond use metric-scaled tools and instruments for the tasks given 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool, instrument, or task, 


For the horticultural tasks below, 
ment to within 25% of actual measurem 
by (Insuring to within 5% of actual mes 


estimate the m( 
?nt, and verify t 
isurement. 


itric measure 
he estimation 

4 


1 . Measure central venous pressure. 

2. Prepare a sterile measured solution. 

3. Measure and record I and 0 for a patient. 

4. Prepare a warm moist soak. 

5. Prepare a soothing bed bath. ' • ^ 
'^G. Preijare hypothermia unit. 

7. Take and record oral temperature. 
'8. Take and record rectal temperature. 

9. Take and record axillary temperature. 

10. Select the proper syringe and needle for intramuscular injection. 

11. Prepare an oil retention enema. 

12. Compute patient output foi[, urine collection. 




Estimate 


Veniy 


1. Size of a walking brace for patient. 

— -T- 


•v 




2. Avflount of oxygen to administer 
per ?anula. 






3. Arrount of liquid medicine remain- 
ing in a partly-filled bottle. 






4. Select a back brace for an average 
adult male.' 






5. Select the proper dressing size for 
a finger. 

. 


1 




6. Select the proper dressing size for 
a foot. 






7. Measure calf for elastic bandage.. 






8. Distance to insert foley catjiej^j^' ' 

V 






9. Prepare solution for colostomy 
irrigation. 


'V. _ . 




» 


10. Record urine output of patient. 






11. Prepare a sitz bath. 


) 




12. Height of a set of crutches for 
a patient. 
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UNIT 



OBJECTIVE . 

I* 

The student will recognize and use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- ' 
ment; find, the metric (or Customary) 
equivalent on a conversion table. 

• Given a Customary unit, state the re- 
placement unit'. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containers of 
^ materials. 

2. Present or make.available Information 
Sheet 10 and Table 3. 

3. Have students find approxin.ate metric- 
Customary equivalents by using 
Exercise 17. ' 

4. Test perTormance by using Section 5 
■ "Testing.Metric Abilities." 



ERIC 




fi THt CENTEfl FOR V&CATIONAL EDUCATION 



METRIC-CUSTOMARY EQUIVALENTS 



During the transition periohhere will be a need for finding equivalents between systems. 
Conversion Ubles list calculated equivalents between the two sysWis. When a close equiv^ent 
is needed, a conversion table can be used to find il;. Follow these st 

V ' • * 

1. Determine which conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
^ ' can add together to make the total of the known number. ^ 

3. iRead the equivalent(s) from the next column. 

TatJeS on the next page gives an example of a metric-Customary conversion table which 
you ctjise for practice jZfinding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. 



Below is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol'^ means "nearly equal to." , 



, 1 cm * 0.39 inch 
lm«3.28feet 
1 m * 1.09 yards 
' 1 km =s 0.62 mile 
1 cm^ = 0.16 sq in 
Im^^lO.Ssqft 
lm^*1.2sqyd 
' 1 hectare * 2.5 acres 
■; tcm'' '^G.G6■cu-ir 
lm^^35.3cuft 
llm^ = 1.3 cuyd 



' 1 inch « 2.54 cm 
■ 1 foot* 0.305 m 
'0.91mt 
1.61 km 
6.5 cm^ 



lyard* 
1 mile * 
Isqin* 
lsqft« 

1 sq yd « 
1 acre * 

-l-cuin* 
1 cu ft * 

l eu yd* 



0;()9 m^ 
O^Sm^ 
0.4 hectare 

16.4cm^- 

0.03 "1 
0.8 . 



lml«0.2tsp 

1ml* 0.07 tbsp 
11*33.8 floz 
11 * 4.2 cups 
11*2.1 pts 
11*1.06 qt 
11* 0.26 gal 
1 gram* 0.035 bz 

lkg*2.2-lb 

metric ton * 2205 lb 

IkPa* 0.145 psi 



1 tsp - 5.ml 
1 tbsp* 15 ml 
lfloz = 29;6 ml . 
1 cup = 237 ml 
lpt=: 0.471 
lqt=: 0.951 
1 gal = 3.791 
loz = 28.3g 
- 4 lb.?' 0.45 kg. . 
1 ton = 907.2 kg 
1 psi = 6.895 kPa 



*Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S, Front Street, Columbus, OH 43215, 1975. 
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CONVERSION TABLES 



MILLILITRES TO FLUID OUNCES (APPROXIMATE) 



ml 


fl.oz, 


ml fl.oz. 


ml 


fl.oz. 


fl.oz. 


ml 


Coz. 


ml 


■ fl.oz. 


ml 


100 


3.4 


10. 


.3 


1 


.03 


10 


295.7 - 


1 


29.6 


.1 


3 


200 


6.& 


20 


.7 


2 


,07 


20 


591.5 


2 


59.2 


.2 


6 


300 


10.1 


30 


1.0 


3 


.10 


30 


887.2 


3 


^.7 


.3 


. 9 


^400 


13.4 


40 


1,4 


4 


.14' 


40 


1182.9 


4 


118.3 


.4 


12 


500 


16.9 


50 ■ 1.7 


5 


.17 


50 


1478.7 


5 


147.9 


.5 


15 


600, 


20.3 


' 60 


2.0 


6 


.20 


60 


1774.4 


6 


177.4 


.6 


18 .■, 


700 1 


23.7 ■ 


70 


2.4 


7 • 


.24 


70 


2070.2 


7 


207.0 


.7 


21 


800f 


27.1 


80 


2.7 


8 


.27 


80 


2366.9 


8 


236.6 


.8 


24' 


900? 


, 30.4 


90 


3.0 


9 


.30 


90 


2661:6 


9 


266.2 


.9 


27 



FLUID OUNCES TO MILLILITRES (APPROXIMATE) 



3P 
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,5mipml)il 
15ml(li8itil)M 



1 teaspoon » 5 ml (4.9 ml) 
1 tablespoon "15 ml (14.8 ml) 



PLASnC-HUBBED NEEDLES* 
Ibe foUoving metric equivalenti are available 



>Deiigut«dSize 


Non-metric 


Metric mm 


26Gi5/8 


0.46x16 . 


25Gi3/4 


0.50x20 


240x3/4 


0.55x20 


23Gil 


0.60x25 . 


220x1 1/4' 


0.70x32 


210x11/2 


0.80x38 


200x11/2 


0.90 x 38 .y 


, 190x15/8 


1.00x41 


.180x11/2 


1.20x38 


160x11/2 


1.80x38 



Needle Bize is based on the standard wire gage 
number of the diameter of the shafts suffixed 
by the letter G, and foDowed by the multipli* 
cation sign and the length, in inches, of the 
shaft. 



Shaft 



NEEDLE 



laefi 



[erepce Metrication in HoipHaii, South African Bureau of Standarit 
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ANY WAY YOU WANT IT 



You are working in a hospital, clinic or doctor's.office. With the 
change to metric measurement some of the things you .order or 
use are marked only in metric units. You wiO need to be famihar 
with appropriate Customary equivalents in order to communicate 
with patients and suppliers who use Customary units. To develop ' 
your skill use the Table on Information Sheet 10 and give the 
approximate metric quantity (both number and unit) for each of 
the following Customary quantities. 



Customary Quantity 



Metric Quantity 



2 in, bandage 



1 in. wide tape 



50 ft. of bandage 



4fl.oz, of cepacol 



Igal, of alcohol 



4 in. by 4 in. all gauze dressing 
ipt.ofHzOa 



2qts, ofglucpse solution 



Itbsp. dosage" 



6 oz. glass: of juice ' 



3 qts. of'antiseptic solution 



3/4 in. iodoform packing 



2 sq.ft. of abdominal pad 



18 in, of bandaging 



Two-gallon can 



2. Use the conversion tables from Table 3 to convert the following: 



a) 


235ml = 


fl. oz. 


b) 


950 ml = 


fl. oz. 


c) 


16 fl.oz.= 


ml 


d) 


18Gx 11/2 inch needle = 


X mm 


e) 


0,45 X 16 mm needle = 


Gx in. 



' 3, Complete the Requisition Form using the items listed. Convert 
'the Customary quantities to metric before filling out the form. 

Complete all the information (Date, For, Doctor, etc,). 

f. . ' ■ ' ■ ■ 

Request the following medical items: 

a ) 1 roll of 2 inch by 50 foot bandage' 

b) 1 pint of cepacol • 

c) Iquart-of glucose solution 

d ) 1 package of 4 inch by 4 inch all gauze sponges 



REQUISITION 



Date 




For 



Dept. 

Doctor „ 
Deliver to 



Date Wanted ' 



miea \ 



QTY 



UNIT 



ITEM 




Requested by 
Approve^ by ; 



:rjc 



06' 
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SECTION A 

1. One kilogram is about tli« mms 
ofi: 

[A] niclcel 
^ (Bj apple seed 
[Cr basketball 
(D] Volkswagen "iBeetle" 

2. A square metre is about the 
area of; 

[A] this sheet of paper 

[B] a card table top 

[C] a bedspread 

[D] a postage stamp 

3. Injections and solutions are 
measured in: 

[aI kilopascals 

[B] millipams 

[C] 'millimetres 

[b] cubic centimetres 

.( 

4. The mass of the adult human 
body is measured in! 

[A] centimetres 

[B] mQlilitres 

[C] cubic metres 

[D] kilograms 

5. The correct way to write twenty 
grams is: 

-tAf-20-gms- 

(B] 20 Gm. 

(C] 20 g. 

(D] 20 g 



6. The correct way to write twelve 
thousand millimetres is: 

[A] . 12,000 mm. 

[B] 12.000 mm 

f 

(C| 12000mm 

[D] 12 000 mm 

SECTION B 

7. A roller bandage 200 centimetres 
Idng also has a length of: 

[A] 0.2 millimetre 

[B] 2 000 millimetres 

[C] 2 millimetres 

[D] 200 millimetres 

8. A 750 gram container of aseptic 
powder is the same as: 

[A] 0.75 kilogram 

[B] 7 500 kilograms 

[C] 7.5kilogrBih8 

. [D] 750 000 kilograms 

SECriONC 

9. For jneafiuring in millimetres you 
would use a: 

[A] container 

[B] scale 

[C] pressure gage 

[D] ruler 



11. Estimate^he length of the lint 
segment below: 



Use this conversion table to 
^er questions 15 and 16. 



10. For measuring kll 

[A] pressure gage 

[B] container 

[C] ruler 

[D] scale 



you 



[A] 23 grams 

[B] ^centimetres 

[C] 40 millimetres 
(Dj 14 pascals 



12. Estimate the length of the line 
segment below: 



/ 

[A] 10 millimetres 
[B| 4 centimetres 

[C] 4 pascals 

[D] 23 milligrams 

SECTION D 

13. The metric unit whichieplaces 
iihe fluid ounce is: 

[A] hectare ' 

[B] Utre 

^ [C] miUilitre 
[D] gram 

14., The metric unit which replaces 
th^inchifi: ' 

[A] gram 

[B] kilogram ^ 

[C] centimetre^ K 

[D] litre 



ml 


fl. oz. 


ml 


fl.oz. 


100 


3.4 


ao 


.3 


200 


6.8 


20 


.7 


300 


10.1 


30 


1,0 


400 


13,6 


40 


1.4 


500 


16.9 


50 


1.7 


600 


20,3 


60 


2,0 


700 


23.7 


70 


2.4 


800 


27,1 


80 


2.7 


900 


30.4 


90 


3.0 
— ^ 



45. The equivalent of 480 ml is: 
: [A] 480fl.oz. 
, [B] 218^. oz. 

|C] 16.2fl.oz. ' 

[D] 13,6fl,oz. 

16, The equivalent of 230 ml ii: 

[A] 4.5fl.oz. 

[B] 2.0fl.oz. 

[C] 16.4fl,oz. 

[D] 7.8 a oz. 
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ANSWERS TO EXERCISES AND TEST 
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EXERCISES 1 THRU 6 

The answers depend on the items 
used for the activities. 



EXERCISE 7 



Currently accepted metric units of 
measurement for each question are 
shown in Table 2, Standards in each 
occupation are being established 
now. so answers may vary. 



EXERCISES 



a) 2.6 cm 

b) 58.3 cm 
cj 9.4 cm 
d) 68.0 cm 

EXERCISES'dTHRUia 



e) 13.2 cm 

f) 80.2 cm 

g) 140.0 cm 

h) 230.7 cm 



Tables are reproduced in total. An- 
swers are in parentheses, 

Exercise 9 



metre 


centimetre 


miimetre 


m 


cm 


mm 


1 , 


100 


/ 1000 


2 


200^ 


. (-2000) 




(500) 


(3 m 


9 


■ (900) 


(9000) 




■ (500) 


5 000 


74 


(7 400) 


(74 000) 


0,8 


80 


. (800) 


0.6 


(60) 


' 600 


(0,025) 


2,5 


■ 25' 


(0,148) 


, (*^4,8) 


148* 


(6.39) 


639 


I6 390L 



ITl TH£C 



c 




Exercise 10 



millilitrps 

ml 


litre" 

1 


3 000 


3 


6 000 


(6), 


(8000) 


8 


il4 000) 


(14) 


(23 000) 


S5 


300 


0.3 


700 


(0.7) 


(900) 


0.9 


250 


(0.25) 


(470)' ■ 


0,47 


275 


(0.275) 


Exercise 11 


litres 
1 


millilitres 
mi 




8000 




(5 000) 


46- ' 


.(46000) 


(32) 


32^00 


0.4 


(400) 


/ 0,53. 


(530) 


(0,48) 


480 



ExeVel2 



grams 

.g 


idlograms 
kg 


4 000 


4 


^000 


(9) 


23 000 


(23) 


(8 000) 


8 


300'" 


.„m3) 


275 


^#275) 
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Exercise 13 



kilograms 
kg 


grams 
g 


7 


7 000 


11 


(11 000) 


(25) 


25 000 


0.4 


(400) 


0,63 . 


(630) 


(0.175) ' 


175 



Exercise 14 



3 ) 


5m 


h) 


0.5 g 


b) 


1.25 litres 


i ) 


0.5 kg 


c ) 


2.5 kg 


j ) 


0.5 litre ; 


d) 


, 12 cm 


k) 


^.5m 


e ) 


250 ml 


I ) 


1ml »v 


f) 


150 cm 


m) 


2cm^ 


g) 


, 5000mg 


n) 


500 ml 



Part 2. 

.a.) 7.97fl.oz. 

b) 32.1fl.oz\ . , 

c) 473.1ml 

d) a.20x38mm 
'ej 26Gx5/8in. 

Part3. 

a) 5.08 era by 1 525 cm 

b) 0:47 litre . ' 

c) 0.95 litre 

d) 10.16 cm by 10.16 cm 
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EXERCISES 15 AND 16 . ' 

The answers depend on the 
items used for the activities. 

EXERCISE 17 ^ 
Parti. 



1. C 

2. B 

3. D 

4. D 

5. D 

6. D 

7. B 

8. A 



9. D 

10 -A. 

11. B 

12. A 

13. C 

14. C 

15. C 

16. D 



a) 5.08cm h 

b) 2.54 cm > i 

c) 15.25 m j 

d) 118.4 ml k 

e) 3.791itres I 

f) 10.16 cm by m 
' 10.16 cm n 

\g) 0.47 litre \o 



1.9 htre^ 
15 ml 
177.6 ml 
2.85»litres 
1.905 cm 
0.18 ml 
45.72 cm 
7.58 litres 
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TEMPERATURE 



Normal body temperature is ifC, Abnormal subnormal temperature is SG^C and below. Elevations 
of temperature are SG'Cand^beyond. . ' 



Low fever = SVi'C-^S.C 
/ Mild fever = SS/C-Sgi^C ^ 
jL^ High fever = ' 39.5''C-42.0''C 



42 



T 



wo 

M 

1 

!t 
so, 

« 

30. 
20 



^ 



1 
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CHnicai therrriometers in degrees Celsius 40 

39 
31 
37 
36 
35 



Dangerous fever 4fC 

High fever SO'C 

Low grade fever 38° C 

Normal temp. 37° C 

Subnormal temp. 36° C 



Bath thermometer in degrees Celsius 



Hot water bottle temp; 49 .C 

Sitz bath temp. 46° C 

Bed bath temp. ^ 44°C 

Tub bath temp. ■ ' 44°C 
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Visual 1 



SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 

' (* Optional) 



I 



UNEAR 

Metre Sticks 

Rules, 30 cm 

Measuring Tapes, 150 cm 
*Height Measure 
*Metie Tape, 10 m 
*Trundle Wheel 
*Area Measuring Grid 

volume/capacity" 

^Nesting Measures, set of 5, 

50 ml - 1000 ml 
Economy Beaker, set of 6, 
50 ml - 1 000 ml 

Metric Spoon, set of 5, 
lml-25ml 

Dry Measure, set of 3, 
50,125,250 ml 

Plastic Litre Box 
Centimetre Cubes 



MASS * 

Bathroom Scale 
*Kilograra Scale 
*Platform Spring Scale 

.5 kc Capacity 

lOkgCfapacity 
Balance Scale with 8-piece 

mass set 
,*Spring Scale, 6 kg Capacity. 

TEMPERATURE 

. Celsius Thermometer 



0 
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SUGGESTED METRIC TOOLS AND DEVICES 
1 NEEDED TO COMPETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by"*." 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cotter pins, etc. 

B. Drill Bits-Individual bits or sete, 1mm to 13 mm range 

C. Vernier Caliper-Pocket slide type, 120 mm range 

D. Micrometer-Outside micrometer caliper, 0 to 25 mm 
range 

E. Feeler Gage-13 blades, 0,05 mm ta;l mm range 

F. Metre Tape-50 or 100 m tape 

* G. Thermometers-Special purpose types such as a clinical 

thermometer 

H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coolmg systems, etc. 

I. ' Tools-Metric open end or box wrench sets, socket sets, 

hex key sets 

J. Weather Devices-Rain gage, barometer, humidity, wind 
velocity indicators 

* K. ' Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, , 

etc. 

L. ' Velocity-Direct reading or vane type meter 
M. Road Map-State and city road maps 

* N. Conbjiners-Buckets, plastic containers, etc., for mixing 

and storing liquids 
' 0. Containers-Boxes, buckets, cans, etc., for mixing and 
storing dry ingredients 

Most of the above items may Be obtamed from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. , 



^ Measuring devices currently are not available. Substitute devices (i.e., thermarneter) 
may be used to complete the measurement task. }\ 
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REFERENCES 



Let's Memre Metric. ATmkr'slnt^uctmtoMetricMemrement Divi* 
sion of Educational Redesign ano Renewal, Ohio Department of Educa* 
tion, 65 S. Front Street, Columbua, OH 43215, 1976, 80 pages; $IS0, ^ 
mult include check ta state treasurer. 

Actlvity*oriented introduction to the metric system designed for indepen- 
dent or group inservice education study. Introductory information about 
metric measurement; reproducible exercises apply metric concepts to 
common measurement situations; laboratory activities for individuals or 
groups. Templates for making metre tape, litre box, square centimetre grid, 

Mmuring wilh Meiers, or, How to Vieigh q Gold Brick with o Meler Stick, 
' Metrication Institute of America, P.O. Box 236, Korthfield, IL 60093, 
1974. 23 min., 16 mm, sound, color; $310.00 purchase, $31.00 rental. 

FOm presents units for lengthy area, volume and mass, relating each unit 
to many common objects. Screen overprints show correct use of metric 
symbols and ease of metric calculations. Relationships among metric 
measures of length, area, volume, and mass are illustrated in interesting 
and unforgettable ways. 

Metric Education, An Annotated Bibliography for Vocational, Technical and 
Adult-Education, Product Utilization, The Center for Vocational Edu- 
cation, The Ohio State University, Columbus, OH 43210, 1974, 149 
pages; $10.00. 

Comprehensive bibliography of instructional materials, reference mate* 
rials and resource list for secondary, post-secondary, teacher education, 
and adult basic education. Instructional materials indexed by 15 occu* 
pational clusters, types of materials, and educational level. 

Metric Education, A Position Paper for Vocational Technical and Adult Edu^ 
cation. Product Utilization, The Center for Vocational Education, The 
Ohio State University, Columbus, OH 43210, 1975,46 pages; $3.00. 

Paper for teachers, curriculum develqpers', and administrators in voca- 
tional, technical and adult education. Covers issues in metric education, 
the metric system, the impact of metrication on vocational and technical 
education, implications of metric instruction for adult basic education, 
and curriculum and instructional strategies. 

Metric Hmdbook for Hospitals, Douglas V. Frost and othen. U.S. Metric 
Association, Inc., 1971, 12 pages, $.50, $4.50 for package of 10, pamphlet. 
Order No. 7057. Order from; Ideal School Supply Cpmpany, 11000 South 
Lavergne Avenue, Oak Lawn, IL 60453. 



Propommed Mathematics for Nursei George I. Sackheinp and Lewii Robins. 
The MacmlDan Company, 866 Third Avenue, New York, NY 10022, 1969, 
262 pages, $5.95, paper. 

Programmed text for nurses includes sections on metric system, conveisioni 
between metric and U.S. Customary, metric and apothecary. Self -directing, 
self-testing, immediate reinforcement. Recycling through sections when per- 
formance is below standard. Four unit practice tests for mastery and iieview. 
Practical examples throu^out. Does not use current metric notation. 

METRIC SUPPLIERS 

Dick Blick Company, P.O. Box 1267, Galesburg, IL 61401 

s 

Instructional quality rules, Upes, metre sticks, cubes, height measures, 
trundle wheels^ measuring cups and spoons, personal scales, gram/kilogram 
scales, feeler and depth gages, beakers, thermometers, kits and other aids. 

Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932 

Instructional quality and precision balances and scales, plastic calipers, 
and stackable gram cubes for beginners. 

INFORMATION SpURCES 

American National Metric CouncO, 1625 Massachusetts Avenue, N.W., Washington, 
DC 20036 

Charts, posters, reports and pamphlets. Metric Reporter newsletter. National 
metric coordinating council representing industry, government, education, 
professional and trade organizations. . 

National Bureau of Standards, Office of Information Activities, U.S. Department of 
Commerce, Washington, DC 20234. 

Free and inexpensive metric charts and publications, also lends films and 
displays. 



Handbook outlining steps necessary for metrit conversion in hospitals. Topics 
covered: metric units and symbols, reasons for hospital metrication, learning 
the metric system , procedure for hospital conveniens, clinical thennometer, 

and metric doses with apothecary equivalents. ■ {j^* 
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